Calcium and neostigmine antagonize gentamicin, but augment clindamycin-induced tetanic fade in rat phrenic nerve-hemidiaphragm preparations.
A reduction in acetylcholine release induced by gentamicin may limit neostigmine-induced increases in acetylcholine concentration in the neuromuscular junction. An increase in acetylcholine concentration caused by neostigmine and calcium may enhance the use-dependent ion channel block of the nicotinic acetylcholine receptor caused by clindamycin. The purpose of this study was to determine whether calcium and neostigmine antagonize the neuromuscular blockade caused by gentamicin and augment the blockade caused by clindamycin during both single-twitch (0.1 Hz) and tetanic stimulation (50 Hz for 1.9 s). Left phrenic nerve-hemidiaphragm preparations (Male Sprague-Dawley rats, 150-250 g) were mounted in Krebs solution. The concentration-response curves of gentamicin and clindamycin were obtained. The reversal effects of treatment with 5 mM calcium or 250 nM neostigmine on the effects of 1.5 mM gentamicin, which caused 72% reduction of single twitch, were studied. The effects of calcium or neostigmine on the effects of clindamycin were studied by examining the shift of the concentration-response curve of clindamycin with pretreatments with these agents. The effective concentrations were determined by a probit model. Calcium antagonized the single-twitch depression and tetanic fade caused by gentamicin more effectively than neostigmine. The effective concentration of 50% maximal effect (EC(50)) values of clindamycin for tetanic fade in the presence of 5 mM calcium or 250 nM neostigmine were reduced by approximately 52%. Clindamycin and gentamicin interfere with neuromuscular transmission and cause tetanic fade. Neostigmine and calcium antagonized the neuromuscular blockade caused by gentamicin, but augmented that caused by clindamycin.